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ARGUMENTS 

In accordance with Article 27(5) of the PCT f the patentability of the invention has been 
examined in accordance with the national Patent Law, i.e. in accordance with Article 4(2) of 
the Russian Patent Law. The Examiner notes that all the conditions for establishing the 
„ Convention priority in accordance with Rule 19.3.1 of the Russian Patent Rules are met by 
the Applicant and therefore the Convention priority of 16.07.97 is established. 

After examining the application materials in the scope of the claims, the Examiner has 
established the following. \ 

Claimed is a method of controlling a smooth muscle. 

\A/i+h rocnort fr* the rIaim*aH m^thnrfs thft Fxaminer notes the folfowina. 
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The Examiner has carefully studied the Applicant's response, wherein the Applicant 
explains the technical essence of the invention in its part concerning "a non-excitatory 
electric field". The Examiner thanks the Applicant for said explanations. 

1. The Examiner notes that claim 104 does not meet the requirements of Rule 20(3) of the 
Russian Patent Rules, according to which presented additional materials should not alter 
the essence of the claimed invention. Additional materials are considered altering the 
essence of the claimed invention if they comprise features to be included in the claims 
which were absent from the original application materials. A method of controlling "the 
smooth muscle of a gland" is claimed in claim 104. However, said features were absent 
from the original application materials and cannot therefore be taken Into account. 

2. With respect to claims 93-98, 72-73 and 12, the Examiner notes the following. 
Information showing how to control a circulating system by constricting or expanding a large 
vein or a large artery by application of a non-excitatory electric field is absent from the 
application materials and the prior art. It is known in the art that vessel smooth muscles do 
not respond by developing directly an action potential to the application of an excitatory 
impulse (see LUy6a M.cJ). m flp., <t>M3MOJiornn cocyfliiCTbix map,mx Mbiiuu,, KneB, HayKOBa 
flywiKa, 1988, c.142 (Shuba M.F. et al., Physiology of vessel smooth muscles, Kiev, 
Naukova Dumka, 1988, p.142)). Furthermore, the tone of vessels is not only defined by 
their myogenic nature (their own pacemakers) but also mediated by neuromediators present 
in blood (neurogenic nature). The Applicant did not indicate how he carried out said 
controlling in a living body and which electric impulses acting directly on vessel smooth 
muscles were used. The Applicant's statement that such information was disclosed in the 
applications mentioned on pp.26-27 of the disclosure cannot be taken into consideration 
because this information was published after the claimed priority date. Therefore, the 
invention according to claims 93-98 does not meet the requirements of Rule 19.5.1(2) 
according to which means and methods making possible implementation of the invention as 
it is defined in any claim shall be described in the application materials or in the prior art, 
which fact does not allow the Examiner to consider said claims complying with the 
requirement of industrial applicability. 

The same relates to claims 72-73 relating to methods of controlling an uterus, which 
methods comprise determining a portion of the uterus suspected of generating undesirable 



example of such a portion. However, the Examiner notes that scars and fibroids are known 
to be portions of a connective tissue which cannot have its own pacemaker activity. The 
Examiner additionally notes that smooth muscle portions near scars overdistended for a 
long period of time cannot have their own pacemaker activity because a smooth muscle has 
plasticity, i.e., when such a muscle has been extended for a long time, its tension is 
reduced. Furthermore, it is known in the art that an uterus is relatively non-excitable within 
the period between ovulations (see noKpoBCKwfi B.M. w AP*. 0w3nonornfl senoBeKa, M., 
MeflHMMHa, 1997, t.1, c.94 (Pokrovsky V.M. et al., Physiology of Man, Moscow, Medicine, 
vol.1, p.94)) and therefore it is non-excitable with respect to undesired pathological signals. 
I.e., the application materials contain no information showing how portions generating 
undesirable activation signals are determined and how the control of an uterus in a living 
body by applying a local specific field to its portion, e.g., near a scar, is carried out. 

Concerning claim 12, the Examiner notes that from the application materials and the prior 
art it is impossible to determine the "predetermined" tension that the portion of a colon shall 
have when an electric field Is applied to it. Therefore, the method claimed in claim 12 does 
not meet the requirements of Rule 19.5.1(2) according to which means and methods 
making possible implementation of the invention as it is defined in any claim shall be 
described in the application materials. 

3. With respect to claims 1-7, 10, 13, 59-61 and 74-86, the Examiner notes the following. In 
the previous official action the Applicant was informed that a number of claims did not meet 
the requirements of Rule 19.5.1(2) of the Rules, according to which the possibility of 
implementation of the purpose of the claimed subject-matter indicated by the Applicant shall 
be confirmed. The above-mentioned claims relate to medical treatment of diseases 
characterized by specific pathological processes taking place in smooth muscles. Examples 
of controlling smooth muscles at normal state using non-excitatory electric field are 
presented in the application materials. This fact is known from Ea6cKnii E.E. m flp., 
<r>w3uonornfl HenoBeKa, M., MeflnunHa, 1972, c.348 (Babsky Ye. B. et al., Physiology of 
Man, Moscow, Medicine, 1972, p. 348) wherein it is indicated that, at the passage of direct 
current through a nerve or a muscle, the excitation threshold, particularly of a muscle, 
changes and the excitability of a tissue in response to the action of a stimulus changes 
accordingly, i.e., increases or decreases. TWs phenomenon is called electrotonus. 
Therefore, it is obvious to a skilled person that it is possible to control the excitability of a 



for a smooth muscle tissue. The distance over which said potential propagates when 
applied, e.g., to one smooth muscle cell, is also known. It is approximately 10 times the 
length of the cell (see LUy6a M.O. n AP-. On3MO/iornn cocyflwcTbix maflKMX Mbium, KvieB, 
HayKOBa flywiKa. 1988, c. 11-1 5 (Shuba M.F. et al., Phjisiology of vessel smooth muscles, 
Kiev, Naukova Dumka, 1988, pp.1 1-15)). It is also known that there is a close connection 
between the contractive and electrical activity, especially between the action potential and 
corresponding smooth muscle contractions (see the above reference, p.142). Therefore, it 
is obvious to a skilled person that the application of an electric field capable of reducing the 
smooth muscle excitability leads to blocking the mechanical activity of said muscle because 
both the pacemaker signal of the muscle itself and the activation signal appHed by the 
Applicant are not able to induce the smooth muscle action potential. The magnitude of this 
field determines the degree of "the involvement" of muscles. The force of contraction will be 
defined by the number of muscle units (elements) participating in the contraction (P. UJmmt 
'ii'AP., <J>i43^HorwrHe^ RTBTal.TPhyslology of Man, 

Moscow, Mir, 1996, v.1, p.78)). It is obvious that the application of an electrotonus potential 
to a part of motive units will lead to reduction in the force of contraction, which is illustrated 
by Figs.13-16 in the disclosure. The other situation concerns increase in the force of 
contraction of a muscle. It is possible to increase the force of contraction by achieving 
toothed tetanus when each subsequent signal arrives during the contraction period of a 
muscle, as a result of which summation of muscle contractions and increase in the force of 
contraction of the muscle occur (see IIokpobckiim B.M. m AP-, <t>n3nonornn sexioBeKa, M., 
MeAuuwHa, 1997, t.1, c.82-83 (Pokrovsky V.M. et al., Physiology of Man, Moscow, 
Medicine, 1997, v.1, pp. 82-83)). This phenomenon is illustrated by Figs. 19 and 18 wherein 
the applied impulse comes at the phase of muscle contraction. Such a phenomenon, i.e., 
the occurrence of toothed tetanus, is also known for smooth muscles (see UJySa M.O. n AP-. 
ct>M3MOJiom* cocyAMCTbix r/iaflKnx Mbiwu., KneB, HayKOBa flywiKa, 1988, c.142 (Shuba M.F. 
et al., Physiology of vessel smooth muscles, Kiev, Naukova Dumka, 1988, p.142)). 

Thus, the possibility to control a smooth muscle, i.e. to reduce the force of contraction and 
even to completely block its electric and therefore its mechanical activity or to increase the 
force of contraction of a smooth muscle is disclosed in the prior art. This possibility was 
confirmed by the Applicant in his experiments. 

Further, it is obvious to a skilled person that the pathologies described in the application 



thereby with abnormalities in functioning of smooth muscles. However, no examples 
demonstrating the correction of the pathological states indicated in claims 1-7, 10, 13, 59-61 
and 74-86 were presented by the Applicant. Thus, the inventions claimed in said claims do 
not meet the requirements of Rule 19.5.1(2) of the Rules and cannot be considered 
complying with the requirement of industrial applicability. 

With respect to claims 14 and 15, the Examiner notes the following. The purpose served by 
the method claimed in claim 14 is indicated as increasing the motility of a G I tract, which 
purpose is implemented by increasing the force of contraction at a portion of the Gl tract. 
However, it is known that increase in the motility of a Gl tract can be achieved not only by 
increasing the force of contraction, but mainly by increasing the rhythm of contraction (see 
noKpoBCKMM B.M. n aPm <t>n3n6/ioriifl nenoBeKa, M., MeflMUMHa, 1997, T.2, c.54 (Pokrovsky 
V.M. et al. ( Phisiology of Man, Moscow, Medicine, 1997, v.2 t p.54)). Examples showing the 
" fact thatlhe motility of a Gl fract increases wfTenTfie force of contraction islncfeased are 
absent from the application materials. Therefore, the invention claimed in claims 14 and 15 
does not meet with the requirements of Rule 19.5.1(2) of the Rules and cannot be 
considered complying with the requirement of industrial applicability. 

The Examiner notes that claim 21 does not meet the requirements of Rule 19.5.1(2) of the 
Rules because it is indicated in the application materials that an inhibitory electrical field can 
be applied to only one layer of a muscle. However, this field cannot be applied together with 
application of an excitatory field because in such a case both the layers of the smooth 
muscle will be excited (see p.26 of the disclosure). At the same time, it follows from the 
wording of claim 21 that it is possible to use botK the fields simultaneously, which 
contradicts the disclosure. Thus, the invention claimed in claim 21 does not meet the 
requirements of Rule 19.5.1(2) of the Rules, which does not allow the Examiner to consider 
it complying with the requirement of industrial applicability. 

The Examiner notes that examples confirming the possibility to implement the purposes 
indicated in claims 72-86 are absent from the application materials. Furthermore, according 
to the fifth paragraph on p. 38 of the disclosure relating to the analysis of the results 
presented in Fig. 19, the application of an electric field necessary for increasing the force of 
contraction of a smooth muscle of a rabbit uterus results in reducing the force of its 
contraction. Therefore, the inventions claimed in claims 72-86 do not meet the requirements 
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of Rule 19.5.1 (2) of the Rules, which fact does not allow the Examiner to consider the 
above claims complying with the requirement of industrial applicability. 

4. Concerning claims 62 and 65-66, the Examiner notes that known is a method of 
advancing a probe in a Gl tract, e.g., for implementation of endoscopic examination (see 
CaeenbeB B.C. h flp., PyKOBOflCTBO no Kni/iHimecKofi SHflOCKonnn, M., MeflMujiHa, 1985, 
c.21 (Saveliev V.S. et al., Guidebook on Clinical Endoscopy, M., Medicine, 1985, p.21)). 
The claimed method is distinguished from the known one in that the probe is advanced by 
using electric fields which are applied in such a way as to provide movement of the probe in 
the desired direction. However, the use of electric fields which cause the intestines to 
transport the source of an electric field in the desired direction by alternate action on 
longitudal and circular muscles of a Gl tract is described in RU 2075980 C1, 27.03,1997. 
The Applicant's statement that an elongated probe is not similar to a capsule because it has 
a tip does not seem to be juslifle^be cause" the process ; "described in ciaims^62~arid 65-66 
represents an imitation of the mechanism of advancing a food mass along a Gl tract (see 
noKpoBCKMM B.M. n flp., <J>n3MOJiornfl MefioBeKa, M., MeAMMHHa, 1997, t.2, c.42 (Pokrovsky 
V.M. et al., Phisiology of Man, Moscow, Medicine, 1997, v. , p.42)), which envisages 
alternation of contraction phases and the presence of a portion of reduced tone in front of a 
contracted portion. Such an imitation can be applied as well to both the probe and capsule. 
Therefore, the Applicant's proposal relates to replacement of a part of a known means with 
another known part to achieve a technical result which is known to be affected by such a 
replacement. This does not allow the Examiner to consider the invention claimed in said 
claims inventive (see Rule 19.5.3(3) of the Rules). 

5. Concerning claims 112-119, the Examiner notes that the use of an electric field for 
stimulating labor using external and internal electrodes and a feedback sensor controlling 
the force of birth pains is described in SU 553997, 12.03.1975. This reference actually 
describes a method of controlling the activation profile of a smooth muscle organ, the 
method comprising determining a desired activation profile, i.e. determining how an uterus 
shall contract during labor, and controlling the contractive activity of the organ by applying 
an electric field, which control is carried out by using a feedback sensor determining the 
mechanical activation profile. The claimed method is distinguished. from know one in that a 
non-excitatory electric field is applied to a portion of the organ to modify its activation profile. 
However, known is the use of a non-excitatory electric field for controlling the force of 
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MeanMUHa, 1997, ' t.1, c.82-83 (Pokrovsky V.M. et al., Phisiology of Man, Moscow, 
Medicine, 1997, v.1, pp.82-83)) which, in turn, provides the possibility to modify their 
activation profile. Therefore, the Applicant's proposal relates to replacement of a part of a 
known means with another known part to achieve a technical result which is known to be 
affected by such replacement. This does not allow the Examiner to consider the method 
claimed in claims 112-119 inventive (see Rule 19.5.3(3) of the Rules). 

6. The Examiner notes that the inventions claimed in claims 9-10, 16-20, 22-23 and 57-58 
can be considered patentable if the claims are amended with the Examiner's arguments 
and explanations taken into account 

With respect to the claimed devices, the Examiner notes the following. 

New~claim~T09" comprises "the feature "the" smoothT nuscle ofa"gland". Tfils "feature was 
absent from the original application materials and therefore cannot, according to Rule 20(3) 
of the Rules, be introduced in the claims. In the previous official action the Examiner noted 
that according to the original application electric field is applied to hormone producing cells 
of a pancreas. In accordance with Rule 13.2 ofthe PCT Regulations, a group of inventions 
meets the requirement of invention unity only when there is a technical relationship among 
the claimed Inventions involving one or more of the same or corresponding special technical 
features. Electric field and the place where it Is applied, i.e. a smooth muscle, are the 
special technical features uniting the claimed group of inventions. However, in the invention 
of claims 109-111 electric field is applied to hormone producing cells which are not smooth 
muscle cells. A pancreas, which does not represent a smooth muscle, is indicated by the 
Applicant as an example of such a muscle. Therefore, claims 109-111 do not comply with 
the principle of invention unity and shall, with the above taken into account, be cancelled 
from the claims. 

In independent claim 24 the applied electric field is defined as "an electric field which does 
not generate a propagating action potential in the smooth muscle and which modifies the 
reaction of the smooth muscle to an activation signal", while in dependent claims 32, 33 and 
34 this electric field is indicated as "a non-excitatory field", which does not comply with the 
principle of unity of terms. To observe the terms unity, the applied electric field shall be 
defined in the above claims in the same way. Further, in claim 53 the applied electric field is 
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fields are mentioned. To observe the unity of terms, the applied electric field shall be 
defined in the above claims in the same way. 

In the Examiner's opinion, claim 92 is not properly drafted. In independent claim 90 it is 
indicated that the claimed apparatus for treating cramps comprises a plurality of electrodes, 
while according to dependent claim 92 the apparatus comprises a second electrode. In the 
Examiner's opinion, the apparatus claimed in claim 92 shall be defined as "comprising an 
electrode adapted to be placed outside the uterus." 

The Applicant is requested to confirm the possibility to implement the apparatus claimed in 
claims 99-103, intended for controlling a circulatory system by electrifying a plurality of 
electrodes. The Applicant did not indicate how said control with the use of the apparatus of 
claims 99-103 can be carried out in a living body and what kinds of field impulses acting 
directly on vesselsmooth muscles are usedTThe" Applicant's indication thatlhese data are 
presented on pp.26-27 of the disclosure cannot be accepted because said data were 
published after the priority date of the present application. Therefore, the apparatus claimed 
in claims 99-103 does not meet the requirements of Rule 19.5.1(2) of the Rules, according 
to which means and methods with the aid of which the invention as it is defined in any claim 
of the claims can be implemented shall be described in the original application materials or 
arUhe prior art. This does not allow the Examiner to consider said claims complying .with the 
requirement of industrial applicability. 

The present conclusion is issued according to Art.21(8), 4 th paragraph, of the Russian 
Patent Law. 
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Translation of extracts from Shuba M.F. et al. Physiology of vessel smooth 

muscles, 

p.142 

Fig.52. The spontaneous (a, b) and depolarization current-induced (d, e) activity of a single SMC 
accompanied by the contractile activity of a rat portal vein muscle stripe [31]. 
Arrows indicate switching on Bnd off of the depolarization current 

...the results of studies conducted over the last 7-10 years with blood vessels having 
quite different diameters, from microvessels to aorta, more and more definitely show 
that the ability of vascular smooth muscle cells to generate action potentials is rather an 
exclusion than a rule. One of a few vessels studied to date that have smooth muscle 
cells capable of generation of both spontaneous and induced action potentials is the 
portal vein (Fig. 52). 

Simultaneous registration of the electrical and contractile activity of vascular 
smooth muscle cells suggests an intimate relationship between action potentials (AP) 
and the related phase contractions (Fig. 52). With frequent AP, rapid phase contractions 
may merge to form a toothed or smooth tetanus (Fig. 53). If only one contraction is 
registered in the latter case, it may seem that the muscle develops tonic contraction. 
However, this tonic contraction is actually tetanic by its nature. By contrast, cerebral 
vascular smooth muscles can develop genuine tonic contraction, which is not a result of 
summation of separate phase contractions produced by AP. Therefore, the tetanic 
tonus should be distinguished from the smooth continuous tonic tonus. 



Fig. 53. The electrical (1) and contractile (2) response of cerebral artery SMC to tetraethylammonium (10 
mmol/l)[8]. 



... Ca 2+ ions removal from, or calcium current blocker addition to, the washing 
solution will inhibit AP and contraction of vascular smooth muscles. No detectable 
contraction will be induced by applying impulses of depolarizing current to a cell 
membrane under such conditions. So it has been suggested that the same extracellular 
Ca 2 * ions as those involved in AP generation are also implicated in activation of the 
phase contraction of smooth muscles, including vascular smooth muscles. Experiments 
with skinned vascular smooth muscles show that the threshold concentration of calcium 
ions required to induce contraction- is |0" 7 mol/l and the maximal contraction is 
observed at 10' 5 mol/l. 
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Translation of extracts from Shuba M.F. et ai. Physiology of vessel smooth 
muscles, pp.1 1-15 

The first studies of the effects of polarizing electric current on vascular smooth muscle 
cells were carried out with isolated segments of rat portal vein using the double 
saccharose bridge technique [83). 

The electrograms of one such experiment are presented in Fig. 1A. In the initial 
condition smooth muscle cells did not exhibit spontaneous activity. Under the influence 
of a weak depolarizing current, catelectrotonic depolarization took place, against the 
background of which small depolarization waves occurred (Fig. 1A ( a). With a stronger 
depolarizing current, the catelectrotonic depolarization increased and fast spike-like 
potentials appeared. After the depolarizing current was switched off, the catelectrotonic 
potential not only disappeared but changed into a marked trace hyperpolarization, 
during which the dep^rizatTon"spikes ceased to occur (Fig. 1A, b to e)Y Further 
increase in the depolarizing current resulted in increased frequency and decreased 
amplitude of the spikes, although the catelectrotonic depolarization itself did not 
increase (Fig. 1A, c to e). Application of a hyperpolarizing current to the muscle stripe at 
the test segment of the saccharose bridge resulted in the development of 
anelectrotonus, which increased with increase in the current and, at its higher strength, 
exhibited a steep ascent, after which -the potential stabiJized. After frequent repeated 
applications of a strong hyperpolarizing current, the steep ascent of the anelectrotonus 
disappeared, as in other smooth muscles [16, 104], 



Fig. 1, Electrotonic potentials (A) and the voltage-current characteristic of a rat portal vein smooth muscle 
cell membrane (B) and saccharose bridge circuit (C) [83]. 

Decline of the curves upwards on electrograms A corresponds to catelectrotonus; decline downwards 
corresponds to anelectrotonus. Electrograms a to e are obtained at current strengths of 0.2, 0.4, 0.6, 0.8, 
and 1.0 ^iA, respectively. In Fig. 1B r the Y-axis denotes the amplitude of electrotonic potential 
(catelectrotonus above zero and anelectrotonus below zero) and the X-axis denotes the strength of the 
depolarizing current (to the right of zero) and hyperpolarizing current (to the left of zero). In Fig. 1C, a is a 
muscle stripe, b -barriers preventing isotonic KCI and saccharose (C) solutions and isotonic Krebs (Kp) 
solution (indicated by arrows) from mixing and c and d are input and output circuits, respectively. 
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Fig. 1B shows the relationship between electrotonic potential amplitude and 
depolarizing current strength (a voltage-current characteristic). This relationship is 
linear, deviating from linearity only at relatively high values of depolarizing current, 
which indicates that, within this range of current, the catelectrotonic potential increases 
significantly less than the anelectrotonic potential. This suggests that the membrane of 
the portal vein smooth muscle cell (SMC), like other SMC membranes [16, 101 , 104], 
features a rectifying property manifested in that, at threshold and greater currents, its 
resistance to the depolarizing (outward) current is smaller than to the hyperpotarizing 
(inward) current. This rectification is caused by increase in the potassium conductivity of 
the cell membrane as a result of its depolarization. 

Further studies have shown that a similar rectification is exhibited by SMC of a 
rabbit [401] and pigeon [6, 35] carotid artery, a rabbit pulmonary artery [35, 188, 470], 
and a rabbit coronary [85, 404], cerebral [24], and femoral [33] artery. The electrotonic 
potentials and voltage-current characteristic of a rabbit pulmonary artery SMC 
membrane is presented as an example in Fig. 2. The study was carried out with an 
isolated vascular stripe by using a combination of a saccharose bridge and 
microelectrode techniques. The polarizing current was applied to SMC with extracellular 
electrodes via a saccharose bridge (Fig. 1C), and changes in the membrane potential 
(the resting potential) were registered with an intracellular microelectrode. As seen on 
the electrogram, the electrotonic potentials increased with increase in the polarizing 
current. However, starting from the electric current strength of 0.25 j^A, the 
catelectrotonic potential increased progressively lesser compared to the anelectrotonic 
potential. As a result, the voltage-current characteristic was linear only within a narrow 
range of the depolarizing current (Fig. 2B), which was due to said rectification exhibited 
by SMC membrane. 

Another .important and interesting property of SMC of a pulmonary arthery 
consists in that such cells are not capable of generating an action potential even at a 
quite large catelectrotonic depolarization. Instead, only a small local depolarization 
takes place at catelectotone (see Fig.2, A, c,d). 



Fig. 2. Electrotonic potentials (A) and membrane voltage-current characteristic (B) in rabbit pulmonary 
artery SMC [35]. 

In electrograms A, curves a to d correspond to electric current strengths of 0.5, 0.75, 1.0, and 1.25 pA, 
respectively. In Fig. 2B, designations are the same as in Fig. 1 B. 
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A functionally important property of the electrotonic potentials of vascular smooth 
muscules is their ability to spread over fairly large distances from the site of polarizing 
current application. Experiments showing this phenomenon are carried out as follows. A 
muscle stripe of up to ,2 mm width and 1 5 to 20 mm length is excised along the direction 
of muscle cells. The stripe is mounted onto a single saccharose bridge and exposed to 
rectangular impulses of polarizing current of a uniform strength, which are applied via 
extracellular electrodes contacting the stripe at both sides of the saccharose bridge. The 
membrane potential of SMC is registered with intracellular electrodes at various 
distances from the side of the saccharose bridge where Krebs solution flows. The 
saccharose bridge (between the excitatory electrodes) is often replaced with an 
excitatory electrode which is located closer to the registering electrode and made in the 
form of a plate with an orifice through which the muscle stripe is pulled. In the latter 
case, the second excitatory electrode is immersed into the bath with Krebs solution at a 
sufficient distance from the first excitatory electrode. By now, the spreading of 
electrotonic potential in muscle stripes has been studied in portal vein [359], common 
carotid artery [35, 405], aorta [402], pulmonary [6, 35], subcutaneous [306] and 
coronary [404] arteries, and arterioles [296]. 



Fig. 3. The spreading of electrotonic potentials in a muscle stripe of pulmonary artery [35]: 
A - the magnitude and shape of the electrotonic potentials of SMC of a muscle stripe at varying distances 
from the nearest polarizing electrode; a-d -electrotonic potentials at the distance of 1 to 10 mm, 
respectively; B - the curve for electrotonic potential amplitude (Y-axis in Ig-scale) vs. distance from the 
polarizing electrodes (x); C - the curve for time of development of electrotonic potential till its half 
amplitude (t) vs. distance from the polarizing electrodes (x). 



Fig. 3 shows changes in the magnitude and shape of the electrotonic potentials 
of SMC of a muscle stripe of a rabbit pulmonary artery at varying distances from the 
polarizing electrodes. When these distances increase, the amplitude of the electrotonic 
potential decrease, while their development and decay times, on the contrary, markedly 
increase. The curve for electrotonic potential amplitude vs. distance has the shape of an 
exponent {Fig. 3B). The spatial distribution of the electrotonic potential over a muscle 
stripe and the temporal parameters of this potential are described by the cable equation 
suggested by Hodgkin and Rushton for nerve fibers. It follows from this equation that at 
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r = oo, i.e., when the electrotonic potential is maximal and has reached its plateau, its 
amplitude at distance x will be 

where V x is the amplitude of electrochemical potential in a muscle stripe at distance x 
(along the stripe) from the nearest polarizing electrode; J^is the amplitude of 
electrochemical potential in the muscle stripe at the zero distance from the nearest 
polarizing electrode; e is the base of natural logarithm, and X is the spatial constant. In a 
simplified form this formula will look as follows: 

From this formula one can find A.. Suppose that X = x. Then 

V 

v — ° 

x • ■ 

>--■ ■ e 

Thus, A, is the distance from the nearest polarizing electrode (along a muscle stripe), at 
which electrotonic potential decreases e times. This distance is called the spatial 
constant (X). It is measured in millimeters and, in the present case, is equal to 1.2 mm 
for a muscle stripe of a rabbit pulmonary artery. The values of X in smooth muscles 
studied so far (except for subcutaneous arteries and portal vein) range from 1.0 to 2.4 
mm. This distance is no less than 10 times greater than the single smooth muscle cell 
length, assumed to be 100 fim. This suggests the important conclusion that, despite the 
structural discontinuity of separate smooth muscle cells, there is a good electrical 
communication between them due to which the spread (distribution) of electrotonic 
potential is possible over distances that are by one order of magnitude greater than the 
length of a single muscular cell. The existence of electrical communication between 
smooth muscle cells also makes the basis for transmittance of excitation from one SMC 
to another by circular - currents of action potentials [16, 101]. Thus, whereas in the 
structural sense the vascular smooth muscle is a formation comprised of 
morphologically separated single smooth muscle cells, each of which is covered by its 
own spatially continuous membrane, in the functional sense it is an electrical syncytium 
based on a low intermediate resistance in contacts between the plasma membranes of 
adjacent cells. 
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T$~' 4ACTb II. ABHrATEJlbHblE H HHTErPATWBHblE <I>yHKI4HH HEP13HOM CHCTEMbI 



Koppejiftuitn MOKAy cm^oh coKpamemin h nacTOTott 
noTcimuajiOB neilcmiifl. IIpH no bwuichmh nacTOTbi hm- 
ny.ibcaunn MOTOHeiipoHa ot 5 no 50 Tu oahhokhwc 
coKpauieHHa hjih syoHaTtiH TeTaHyc aBHraTe.ibubix 
enHHWi; nepexoAjrr b rjiajsKHH tctuhvc; b peayjibTaxe 
cima coicpaiiieHHfl no KpawHea Mepe ynBaHBueTca. BDe- 
jaa b ziBHraTejibHyio coHHHuy HrojibnaTbie 3jiexTpoAbi 
[3], MOJKHO BHeKJieTOHHO 3aperacTpHpOBaTb nacroTy 
MbiiueHHbix noTeHEEHajioB aeiicTBH* (p H c. 4.9), TaKHe 
3JieKTpoMHorpa(})H^ecKHe HCCJieAOBaHHjj noKa3aiiH, hto 

BejIHHHHa npOH3BOJIbHOrO " MblUJeHHOrO yCHJIHJI 

KoppejinpyeT c KacroTOH noxeHUHajioB achctbha abh- 
raxejibHbix eAHmm, a cjie,aoBaTejibHO, yBejiHHHBaeTCH 
npH noBbimcHHK hslctqtu cTHMy a auhh [3]. 

BoBAeneHHe ABttraTejibHux ejinmtu. CHJia h cko- 
pocn> coKpaixxeHHfl Mbiixrmbi (cm. c, 82) yBejiHHHBatoT- * 



ca Taicace no Mepe axTHBanHH (BOBjieneHHa) Bee 6ojib* 
xuero k o jihm ecTB a HBHraTejibHbix cjhhhu, JlpH 3tom 



neM MeHbOie pa3Mepu (a cjicnoBaTejibHo, h cHJia)" 
xaacaoH H3 hhx, TeM TOHbQje peryjiHpoBKa oGmero 
yciLHH^. IIpH cjia6oM npomBOJibHOM MbuueHHOM na- 
npaaceHHH noTeHiiHajibi achctbm perHCTpHpyK>TC« 
3JieirrpoMHorpaq>HHecxH c noMombio BHCKJiCTQ^Hbix 

HTQJIbMaTblX 3JieKTpO^0B TOJIbKO B HeCKQJIbKHX flBHJa- 

TenbHbix e^KHHuax, npn chjibhom (nocjie BOBJieqeHiia)- 
b oneHb MBorax. CooTBeTCTBCHHo o6maH 3^eKTptfHe- 
CKaa aKTHBHOCTb Mbiujubi, onpegeJi-geMaji c noMombK) 



HaxjiajabiBaeMbix Ha Ko^cy noeepxHocmnbix SAeKmpodoe, 
TaK3KC BQ3pacTacT no Mepe yBejiHHeimH CHJihi coKpa- 
weHHx ynacTKOB Mbimubi noj aneKTpojiaMH. 



Pe4>jieKTopHbiM xoHyc. flaace b coctohhhh BHHUMoro 
dokoh HeKOTopbie Mbiuiubi npoHBJUUOT cjia6yio 3JieKT- 
poMHorpaif)HHecKH perncTpHpyeMyio aKTHBHOCTb. Bjia- 
roflapa nepncuHHecKOH HH3KOHacTOTHO^ pe^jieKTOp- 
Hoii aKTHBaiiHH Hc6oJibnjoro HHCjia zLBHrarejibirhDC tpyi- 
Him HexoTopbie {ho ne Bee) no3Hbie Mbiaiubi nacro 

HaXOflHTC^ B COCTOflHHH yCTdHHHBOrO HeiipOHSBOJIbHO- 

ro HanpHiKeHHH, oSycjioBJieKHoro acHHxpoHHoa pa6o- 
toS hx *}iyHimHOHajibHbix e^HHHa. TaKOfi neupoaewibiu 
«moHyc» MO^yjiHpyeTCjj chctcmoh y-bojiokoh Mbunen- 
hbix BepeTeH (c.*96); bo BpeMJi yMCTBeHHoro Hanpa- 
aceHHH hjih sMOqHOHajibHoro B036y>K,aeHJDJ oh nacro 
HenpoH3BOJibHO ycmiHBaeTcx, a b coctohhhh my6oKO- 
ro paccjiaSjieHHH nojiHOCTb>o HCHe3aer. 

Kjj HHHHecK a a 3JieKTpoMnorpa^Hsi. IIpH HeKOTopbix 
HapyuieHMx, 3aTparHBaK)mHx hh Hep b amuo mbhiid; (cc. 
103, 116), hx naccHBHoe AsaaceHne hjih pacT^aceHHe 
Bbi3biBaeT pet})JieKTopHoe noBbiiiieHHe ronyca h b pe- 
3ynbTaTe conpoTMBJieHHe pacrjiaccHHio. CooTBeTCTseH- 

HO 3JieKTp0MHOrpa({)HMeCKaa aKTHBHOCTb MblUJUbl B03- 

pacTaer bo BpeMs ee naccHBHoro ^BRaceHHfl (cnacmuH- 
Hocmb, hjih puzuduocmb). ripa 3a6ojieBaHHJix THna 
MuomoHuu MeM6paHti MbiiueHHbix bojiokoh TaK JierKO 
B036y4HMbi, <rro Aaace BBejaeHHe HrojibnaToro 3JieKT- 
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Pwc. 4.9. 3/ieKTpoMnrpa4)Mfl. A. M&toa^ks BHeicneTOMHc 
perMCTpaqMM c nowoinbto KOHUeHTpwMec.Koro Mron&Maror 
ajieKTpofla, BBOAeHHoro b Mbiomy Mexcny BonoKHaMn 
raTe/ibHow eAMHuuw. S, OAHOBpeMeHHan 3anncb bh6kjk 
TOHHbix noTeHUManoB fleiiCTBMn AByx paaHbJx ABuraTajibHb 
eAMHwu MbJoiLtbi (I m U) c noMoii(bK3 A&yx aneKrpoAO 
a-Mbiujua paccna6neHa; 6-cna6oe npon3BOnbHoe coKp; 

LU6HM8 (3aMeTHa aCMHXpOHHafl aKTHBHOCTb AByx abut 

renbHwx eAMHMu); B-MajccMManbHOe npowaeonbHoe c< 
KpameHMe (no [3] c waivieHeHiiaMM) 



poAa jjjir 3JieKTpoMHorpa(})HH Bbi3biBaeT pa3pjiA 
MbiuieHHBix HMnyiibcoB. Koraa nociie ncpnofla noKc 
HejdOBeK npoH3BOJ2bHo HanparaeT MbniiE[y» Taia: 
rHnepB036yAHMbix MeM6paHax B03HHxaioT npoAOjr^i 
TejibHbie pjie^OBbie pa3pnAH (33jitibi noTeHimajic 
AeHCTBaa), b pe3yiibTaTe nero OHa coKpamaeTca aoji; 

Hie, MeM HyHCHO, H CTaHOBHTCa pHTEAHOfi. B OTJlHHHe c 

AereHepaTHBHBix MbiuienHbix 3a6ojieBaHHK (ahctpo^b: 
npn mhotohhh coKpaTHTejibHbiH annapaT He CTpaAae 
CnoBTaHHbie noTeHUHajibi achctbhji {nomenyuaji 
(fiuopiuuimtuu) peracTpHpyioTca Taicace Ha nepBOH ct; 
ahh nocjie ACHepBamiH Mbuuiibi, npexcAe neM ee 6c 
AeficTBHe npHBeAeT k AeHepBamioHHofi. aTpocJ>HH, B- 



Translation of an extract from Shmit R. et al. t Physiology of Man, p.78 

Motor unit involvement. The force and velocity of muscular contraction also 
increase with activation (involvement) of increasing number of motor units. The 
smaller are their sizes (and thus their strength), the finer is the control of the overall 
strain. In case of weak spontaneous muscular contraction, action potentials are 
registered by electromyography with extracellular needle-type electrodes only in a 
few motor units; in case of a strong contraction (after involvement), these potentials 
are registered in a very great number of them. Correspondingly, the total electrical 
activity of a muscle determined with a surface electrode applied to the skin will also 
increase with increase in the force of contraction of the muscle segments under the 
electrode. 



Translation of extracts from Pokrovskv V.M. et al.. Physiology of Man, pp. 82-83. 

(n an isolated muscle, the magnitude and velocity of a single contraction is 
determined by a number of additional factors. The magnitude of a single contraction 
is primarily determined by the number of units causing the contraction. Because 
muscles consist of muscular fibers having different excitabiljty levels, a relationship 
exists between the strength of a stimulus and the response to it. Contraction force 
increases up to a certain limit, after which the amplitude of the contraction remains 
constant even if the amplitude of the stimulus increases, all muscular fibers of the 
muscle being involved in the contraction. 



-Fig; 2.25- shows variants -of stimulation of a muscle with two stimuli. The Second 
stimulus applied to a muscular fiber during the refractory period will not induce a 
second muscular contraction (Fig. 2.25A). The same second stimulus applied after 
the period of relaxation will induce a second single contraction (Fig. 2.25B). 

Upon application of the second stimulus during muscular contraction or during the 
development of. muscular tension, summation of two consecutive muscular 
contraction will occur making the amplitude of the resulting response much higher 
than in case of a solitary stimulus. If a muscular fiber or a muscle is stimulated at 
such a frequency that the repeated stimuli fall into the periods of contraction or the 
development of tension, the complete summation of solitary contractions will occur 
to result in "smooth tetanus" (Fig. 2.25C). Tetanus is a strong and lasting muscular 
contraction which is believed to be based on the elevation of the intracellular calcium 
concentration allowing actin and myosin interaction and muscular strain 
generation by transversal bridges for quite a long time. Upon a decrease in the 
frequency of stimuli, a variant is possible where the second stimulus is applied during 
the relaxation period. In such a case, summation of muscular contractions will also 
occur, however a characteristic fall in the muscular contraction curve will be observed 
(Fig. 2,25D) because of the incomplete summation; this condition is known as 
"toothed tetanus". 



In case of tetanus, summation of muscular contractions occurs, while no summation 
of action potentials of muscular fibers takes place. 

Under natural conditions, solitary contractions of muscular fibers never happen. 
Instead, summation or superposition of contractions of separate neuromuscular units 
takes place. The force of a contraction may increase either because of increase in 
the number of units causing the contraction or because of increase in the frequency 
of impulses generated by motoneurons. In the latter case, the summation of 
contractions of a single motor unit will be observed. 

One of the causes of increased contraction force under natural conditions is 
increased frequency of impulses generated by motoneurons. Another cause is an 
increased number of excited motoneurons and the synchronization of the frequencies 
of their excitation. Increase in the number of motoneurons corresponds to increase in 
the number of units causing a contraction, whereas increase in the synchronization of 
their excitation leads to increase in the amplitude, with maximal contractions 
developed by separate motor units being superposed. 

The force of contraction of a separate skeletal muscle will depend, with the other 
things being equal, upon the initial length of the muscle, A moderate stretching of a 
muscle will result in increase in the force developed by the muscle, as compared with 
the force developed when it is not stretched. This is because the passive tension, 
which is caused by the presence of elastic components in the muscle, is added to the 
active contraction. The greatest contraction force is achieved at a sarcomere size of 
2-2.2 |im (Fig. 2.26). Increase in sarcomere length will result in decrease in 
contraction force because the regions at which actin and myosin fibers overlap 
will become smaller. 

Fig. 2.25. The mechanism of summing muscle "contractions. The arrows indicate the moments of the 
stimulation. 

Fig. 2.26. The relationship between the force of muscle contraction (F) and the sarcomere length (I) 



"B HanoJiHe HHOM nMigeH jKcnyAKe bq3hhk3k>t Tpn ocHQ BHbix BHAa 
ABh^chhh: nepucrcuibTUHecKue eojiHbi, cucrojiunecKue coKpaufe?iux_ 



nHJiopHMecK oro PT AeJia h TOHunecKue, yMeHbtuaioiiXHe pa3Mep nojiocTH 
IXH2L m Te/ia ^eJiyA Ka. 4acTOTa nepHCTajn>THHecKMX coKpameHMM okqjio 
1 b 1 mh h; ohh pacnpocTpanaiOTCii ot KapAHajibHofl Hacra jKejiyAxzT 
k nHJiopMHec KOH co CKopocTbfQ OKQJio 1 cm/c, 6bicrpee no bojibujofl, 

MCM n O MSUnOM KpM BM3He T AJlHTCJi QKOJIO l'/g C. B TlHJIOpHH6CKOM MaCTH 

cKQp ocTb pacnpocTpaHeHH^ nepHCTa-nbTMnecKOH jojihm vb&tihmmboctch, 
AO 3 — 4 CM/C. 

noc-ae npneMa nwiAH h b 3aBucnMocTH ot ee BHAa napaMeTpw mo- 
xopHOW AeaTeJibHOCTM ^ce^iyAKa npho6peTaioT xapaxTepHyio AHHaMHKy. 
B TeHeHwe nepBoro *iaca nepHCTajibTHHecKHe botihw cjia6we, b Aa-Tib- 
HeHiueM ohh ycw^HBaioTca (b njunopwMecKOM oxeAeJie yBejiHHHsaioTCji 
mx aMiuiHTyAa w citopocTb pacnpocTpaHeHHH), npoTajiKHBaa. nmuy 
k BWXOAy H3 xcejiyAKa. flaBJieHwe b nHJiopHHecKOM oTAejie noBwiiiaeT- 
. Cfl AO 10— 25 CM BOA- CT M OTKpblBaeTCH C(f)MHKTep npHBpaTHMKa 
(nH/iopHMecKHH cc|)HHKTep), h nopiw* ^ejiyAO^Horo coAepatHMoro 
nepexoAHT b ABeHaAUaTHnepcTHyio KMiiiKy. OcTasuieec^ (6ojibiuee) 
KOJiH^ecTso ero B03BpamaeTcs b npoKCHMaJibHyio nacTb muiopHHecKo- 
ro OTAena ^KejiyAKa. TaKHe ppuiKeHHSi ^cjiyAKa o6ecneMHBawT nepe- 
M eaiHBaHne h neperapaHHe ((^phkuhohhum 3$<}>eKT) nwmeBoro co- 
Aep^cMMoro, ero roMoreHH3aunio. XapaKTep, HHTeHCHBHOCTb, BpeMeH- 

Haa AHHaM HKa MOTOpHKH 3aBHC*T OT KOJIH^eCTBa M BHAa TIHUXK, OT 3^>- 

4>ckthbhocth ee nepeBapHBaHMH b xce^yAKe h KHinevHHKe, o6ecnew- 

BaCTCH peryJIOTOpHblMH MeX 3HH3MaMH. 

MOTOpHKH >KejiyAKa. PasAPajKeHHe djiyxcdafowux nepr 



PeryjmnH* r — - 

eoe h BbiAfcJieHHe AX ycwmaaioT MOTopHKy xteJiyAKa: yBejiwuHBaiOT 
h chjiy coKpaiue HHH, ycKOp^iQT ABHJKeHHe nepHCTajibTH^ecKHX 

— «= ~~ » . t^. ^.^^Lit>Q>rv am TnnMOQUnU 



pMTM n cruijr wviv^»^"»»; j v " ^ * — i B . 

B0J1H. BjIHflHH-g 6jiy^AaiOIU>IX HepBOB MOryT OKa3hlBaTb H TOPM03HOH 

b4)4?eKT: peuenTHBHa^ pejiaKcauHH jKejiyAKa, chhjkchhc TOHyca tihjio- ^ 
pH^CKoro cc|)HHKTepa. Fa3Apa^ceHwe cuMmrunecKUX nepeoe h aKTH- 

' BauH g a-aApeHopeuenTOpoB tqpmq3ht mqtophky xcenyAKa: yMeHbiua- 
k>t p htm. h CHJiy ero coKpameHHH, CKQpocTb abk>kchhh nepKCTaJibTH- 

" MecKQH BOJiHM. U nMcaHbi h cTHMyjiMpyiomHc p.- h p-aApeHopeuenTop- 
Hbie bjihhhhh CHanpMMep, H a nHJiopwHecKHH cc|)HHKTep). flBywanpaB- 
jieHHwe bjihhhh^ ocymecTBJijiiOTca nenTBAeprHHecjcMMH HCHpOHaMH. 
Ha3BaHHbie THnu bjihhhhm ocymecTBJiaioTCH pe4>JieKTopHO npM pa3- 
Apa^eHHH peLuenTopoB pTa T nnmeBOAa, .^cehyAKa, TOHKOft k tcuictoh 
KHiiiKH. 3aMbiKaHMe pe^jieKTopHbix Ayr ocymecTB^^eTCH Ha pa3^HH- 
hwx ypoBH^x UHC, b nepwcfcepimecKHX cwMnaTHHeCKHX raHrjiHHX 

H HHTpaMypaJlbHOft HepBHOH CHCTeMC 

B peryji^UHM motophkh ^cejiyAKa bc^hko 3HaneHHe zacrpouHTecru- 
HQJibHhix zopMOHoe. MoTOpMKy ^cejiyAKa ycMJiHBaioT racTpMH, mo- 

T1WHH, cepOTOHHH, MHCy^HH, a T0pMO3*T CCKp€THH f XUK, nilOKa- 

roH, ^CMII, BMI1. MexaHH3M hx BJiH^HHft Ha MOTopHKy np^Moft (He- 
jiocpeACTBeHHO Ha MbiuieHHwe nyMKH h mhouhtw) h onocpeAOBaHHwi* 
Hepe3 MHTpaMypajibHbie HeHpoHbi. MoTopHxa xcejiyAxa 33bhcijt ot 
ypoBHa ero KpoBOCHa6^KeHRH h caMa bjimmct Ha Hero, H3MeH*H co- 
npoTHBJieHwe KpoBOTOKy npH coxpameHHax ^cejiyAKa. 
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9-5-3. SBaxyauH 
b A^wawaTMne 

CKOpOCTb 3eaKy 

TOpOBi o6i>eMa, coc 

pa3^CH^KeHHOCTH), ; 

h pH coAcp^KHMorc 

nHJlOpMMCCKOrO OT^ 
CTOHHHJi C<t>HHKTep 

^acb nnma, coctoj 
npHHHH. Fbima, 6o 
6wcTpee, 3BaKyHpyt 
nMLi^a 3Ba KyH py ctc 
HawHaiOT nepexoA 
jiyAOK. 

BpeMH noJiHoft 

Bora B3pocjioro 4e 
3BaKyauHA H3 

xoaht no 3KcnoHei 

MOCTH He nOA^HHfl 

ohh onpeAeJiHiOTCj 
KOMnneKca, a He- 
Bwno^Hxiomero b 
: Ckopocti> 3Bax 
poKHe HHAHBHAyaj 

peHUHpOBaHHOCTb 

BwcTynaex-kaK 3a 

OC06eHHOCTeH H K 

nHmesapeHH*. 

- Peryji5au« c» 
mecTMHeTCH : pe<J 
ABeHaAua T **nepcTi 
-ayAKa.ycKopaeT a: 
KHiiiKH ■ — 3aMeA^J 
3MCTyK), o6o^oHKy 
jiHvyr 3BaKyaiXHK> 
, TBOpbl, 10% pacT 
CicopocTb 3Baicyai 
xiMTaTeJibHfcix Bem 
nmpojiH3SL 3aMeAr 
KyauHH «o6cJiy^e 
nepcTHoil h tohkc 
ci^opocTbio «3arpj 
TeJibHoro TpaxTa 

Pery/i»TopHW€ 
Horo KpMiuieKca 

U[HC H KOpOTKHC 
HHTpaMypaJIbHMX 

npHHHMaioT yMac r 



Translation of extracts from Pokrovskv V.m. et al„ Physiology of Man, p.54, v,2 

Three types of motions take place in the stomach filled with food: peristaltic waves, 
systolic contraction of the pyloric segment, and tonic contraction which diminish the 
gastric body and fundus size. The frequency of the peristaltic contractions is 3 per 
one minute, they spread at a rate of about 1 cm/sec, the rate being greater along the 
major curvature than along the minor one, and last for 1.5 sec. In the pyloric 
segment, the rate of peristaltic wave spread increases to 3-4 cm/sec. 



Regulation of gastric motor activity. Excitation of the vagal nerves and release of 
acetylcholine enhance the motor activity of the stomach, i.e., increase the rhythm and 
force of contractions and accelerate the velocity of peristaltic waves. Vagal nerves 
may also produce inhibiting effects (receptive relaxation of the stomach, reduction in 
the pyloric sphincter tonus). Excitation of the sympathetic nerves and activation of a- 
adrenoreceptors inhibit gastric motor activity, i.e., decrease the rhythm and force of 
contractions and the velocity of movement of the peristaltic wave. 
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Translation of an extract from Pokrovskv V.M. et al.. Ph ysiology of Man, p.42. 
v.2 

Esophagus contractions are adulatory, emerge at its upper segment and spread 
towards the stomach. Such a type contraction is called peristaltic. It is associated 
with consecutive contractions of ring-like muscles, which cause movement of a food 
lump. Ahead of the lump the relaxation wave of reduced muscular tonus moves. Its 
velocity is somewhat higher than that of the contraction wave, and it reaches the 
stomach in 1 -2 seconds. 

The primary peristaltic wave induced by swallowing moves toward the stomach. At 
the level of arcus aortae a secondary wave is induced by the primary wave. The 
secondary wave also drives the food lump to the cardial part of the stomach. The 
mean velocity of propagation of the secondary wave along the esophagus is 2-5 
cm/sec. The wave covers a 10-30 cm long segment of the esophagus in 3-7 sec. 
The peristaltic wave parameters depend on the properties of the swallowed food. 
The secondary peristaltic wave may be induced by the remainder of a food lump in 
the lower third of the esophagus, as a result of which the lump is moved to the 
stomach. 
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saHwi CyiuHoob: aneKrpocrwMynflTOp coAepnofT 
Kancyny 1, b KOTOpovi pacnonoweHU nocneAOBaienbHo 
coeAMHeHHue BnoK 5 Komponfl coctoahw BHeujHeM 
cpeAbi h 4>opMnpoBaTejib 6 MMnynbCOB, no/yauo- 
neHHbie k wcroMHWKy 3 nwraHUH. Ha BHeiiiHew no- 
BepxHoavi Kancynu 1 Buno/iHeHbi anenrpoAU 4, 
o6tuee KonnHeciBo kotopwx paBHO (2+n). rae n » 0 r 
l p 2 . . . m onpeflenfleTCfl creneHbto ;ieHe6Horo 3tjj- 
cjieKra Ann TOro unw khoto 3a6oneB3HHR w TexHono- 
rusecKOM bo3mo>khoctwo M3T0T0BneHKfl aneKTpoAOB. 
3/ieKrpoAbi 4 coeAKHeHbi c BbixoAOM cfcopMnpoBaie^fl 
6 MMnynbCOB n c bxoaom 6/iOKa 5. tlpn MHoroaneicr- 
Poahom BapwaHTe TOJibKO Asa aneiopoAa coeAWHeHW 
oAHOBpeMeHHO c 6noK0M 6 m c 6/iokom 5. 2in. 4>-nw, 
5wi 
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liieSHOM TK3HH _ 

Kpowie TorbT no3B0nneT coxpaHflib cfcymajMO- 

Ha^bHbie B03MO>KH0CTM CTMMynflTOpa npn BbiXOfle M3 

crpoa or^e^bHbix 3DeiapoAOB r t, e. noBbicwTb skoi- 
nyaTauMOHHyK) HaAe>KH0CTb. 

CymHodb n3o6peieHHfl noncHaeTca HeprewaMM, 
rfle Ha <t>w. 1 . w3o6pa>KeHa (jDyHKqwoHanbHafl 
3neKTpwMeCKSB cxeMa (atis AByxsneiapoAHoro B3pw- 
anra); Ha (})tir 2 KOHCTpyKUMfl aneKrpocniMy/iflTopa c 
oahmm W3 BapnaHTOB BbironHeHMH Kancy/ibi 8 Bv\&e 
Tpy6saToro anewieHTa c KpbiuiKaMM, Ha npoTWBono- 
no>KHbix KOHuax KOToporo no unnnHflpuvecKOM no- 
BepxHOCTw pacnononeHO no OAHOMy ajieKTpojqy; Ha 
cfDur 3 - K0HCTpyKUM8 3/ieKTpocrwMynflTOpa c bw- 
nonHenneM Kancynw a bmas AByx coeAMHeHHbtx 
KonnasKoa, Ha K3>kaom vi3 KOTopbix no o6pa3yiomefi 
noBepxHOCTM pacnonoweHw aneKrpoAbi (ana mho- 
ro3netapOAHoro BapwaHTa); Ha cfciur. 4 sneiopuMecKafl 
cxeMa 6xiOKa kohtpo/ia coctohhwi BHewHefi cpeAbi, 
npwviep BbinonHeHun Ana AByx3JieKTpoAHoro BapnaHTa; 
Ha <t>wr. 5 aneKTpMHecKaji cxeMa ({jopMnpoBaTe/in 
MMnynbCOB, npwMep Bbino/iHenMfl a^h MHorroneicr- 
poAHoro BapnaHTa. 

npeAnaraeMWM a/ieicrpocTviMynflTop we/iyflOKHO- 
Knu/eHHoro TpaKTa coAepaofr Kancyny 1, b kotopom 
pacnono>KeHbi 3/ieKTpOHHbiw 6hok 2 n mctohhhk 3 
nmaHMR Ha bhgluhgvi noBepxHOCTw Kancy/ibi 1 bw- 
nonHeHbi ajieiopoAw 4, bfimee KonnnecrBO KOTdpwx 
paBHO (2 + n), rAe n 0, 1, 2 3/ieKTpoHHbiti 6hok 2 

COCTOWT M3 nOCneAOB3Te/lbH0 COeAMHeHHWX 6J10K3 5 

KOHTpona cocroRHWfl BHeujHefi cpeAw m (}>opMMpo- 
Baiens 6 MMnynbCOB. 

SneKipoAu 4 (a AByx3neKTpoAHOM Bapnam-e) 
coGAWHeHbi c BbixoASMM (fcopMHpoBaTeiifi 6 MMnynbCoa 

H C 8X0 A3 MM dflOKa 5 KoATpOJlfl COCTOflHWfl BH€UJHeCi 

cpeAbi, a npM MHorajieKrpoAHOM BapviaKTe TonbKO 
ABa 3/ieKTpoAa coeflMHeHw c bxoasmm 6noKa 5. 
• w "'Kancyna 1 mo>k9t 6bm> BbinojiHeHa b BKAe Tpy6- 
saToro sneMeHTa 7 c KpbiujKaMn 8, Ha npoiMBOno- 
jiokhux KOHuax KOToporo no uwriMHApMHecKoR no- 
BepxHOCTM pacnorjoweHO no rpynne 3/ieKjpoAOB 4, (He 
noKa3aHo), npM stom.kpwujkm 8 Moryr MM€7b nojiyc- 
cf)6pMMGCKyio, Kynonoo6pa3HyK> win MHyw APyryK) 
cJ)0pMy. 

Kancyna 1 mokct 6bm> Bwno/iHeHa b bmag Asyx 
coeAHHeHHbJX KOJuiaHKOB 9, na k3>kaom ve kotopwx no 
o6pa3yromeM noBepxHOtnw pacnono>KeHO no rpynne 
3jieKTpoA0B 4. flpw 3tom KonnasKM 9 Moryr MMeTb 
KOHycoo6pa3HyK) wnn MHyto cfropMy. 

5nOK 5 KOHTpOXlfi COCTOflHMfi BHeiiiHew cpeAW 

MO>KeT 6biTb BbinonHeH b BHAe 6rtOKa wsMepennfl 
conpoTnaneHMR anejopOAOB 4 m coAep>KaTb coeAM- 
HBHHbiM c mctomhhkom 3 nMTaHWA ASJinrenb 10 Han- 
pflweHMn, BxoAbi KOToporo noAKmoneHbi k nape pa3- 

HOHMeHHblX 3/l€KTpOAOB 4, M KOMDSpaTOp 1 1. flpw 3TOM 

MHBGpTupytoinnM bxoa KOMnapaTopa II coeAMHeH 
nepe3 p€3Mcrrop 12 c mctohhmkom 3 nMTaHMR a He- 
MHBep-rvipytciMMM c bwxoaom AennTeJifi 10 Hanpflwe- 

HMR 

BbixoA KOMnapaiopa 11 f\Bf\nercn ynpaBnflKxaMM 



bxoaom ctiopMnpoBaTen^ 6 MMnynbeoa 

cDopMnposaTe/ib 6 MMnynbCOB MoneT coAepKaib 
nnHeMHwe Kntosw 13 Ha ipn coaoflHua oCecnenw— 
Batou^e noAaMy na Ka>KAbaw anetcrpoA 4 ypOBHfl 
cwrHana mjim wcroMHiiKa 4 nMT3Hnn t a TaioKe 
oTKntoneHMe nx ot uenw nwraHun, pacnpieAe/inTenb 14 
MMnynbCOB b cepnn, cocTOflmwvi na cneTHUKa 15 n 
ujM<t>paTopa 16 w o6ecneMMBaw)Li;MM nooMepeAHoe 
BKHfOHGHwe noTeHUManbHtdx bxoaob Knroneii k Bbixo/^ 
cxemnKa 15 w 6^oKv»poBaHne Hewcnojib3yeMbix 
KnroseCi 13, ynpaBnfleMbw Aen^Tenb 17 Macro™, 
o6e c n c h viBajocuMw (JjopMnposaHwe MMnynbCHOM 
nocneAOBaTenbHOOM H3 Heo6xoAMMoro nwcna mm- 
ny/ibCOB b cep>MM c HacrOTOw nOBTopewvifl cepufi, 
6nw3KoPi k nacroTe cxieAOBaHMfl screcTB bkhom bohhw 
nepuCTanbTMKM, m ynpaBiifliomMM cnHxpoHH3arop 18. 
Bbtpa6aTbJBaK)u^iM HacroTy, KOTopap HeoCxoAMMa aha 
(f)0pMnpOB3HMfl Tpe6yeM0M AnwTenbHOcrvi crviMynn— 
pytoiuMX nwnynbCOB (6-10 mc). 

SneKTpocTviMynflTop pafioTaeT cneAy»oiUMM 06— 
pa30M (hb npuwiepe MHoroaneKTpoAHoro eapnaHTa). 

3n eKjpo OMMynflTop bboamtca, HanpwMep, & >Ke— 
- nyAOHHO— KMUjeHHbiM TpaKT nai^weHTa nepopanbHO. 

B hcxoahom cocroflHWM (ao nonaAaHWfl b >neny- 
A04HO— KMLUeHHblM TpaKi) (>KKT) sneKTpocTMMynRTOp 
HaxoAMTca b HepaSoneM coaonHMM, npw kotopom 
noTeHLwanoM AenwTe^ft lOnanpjoKeHkifl nepe3 6jiok5 
KOKrponfl cocTORHUfl BHetuHew cpeAbi 5noKnpyeTC« 
pa60Ta cJ^pMHpoBaienH 6 wMnyribCoa. 

noaie nonaAannfl Kancynw 1 b >KKT 3a chct 
BnnflHvifl BHeujHeK cpeAbi (cnrona, wenyAOMHwR cok h 
t. A- ) noTenukaa CHUMaeMww c AennTejia 5 Han- 
p«>KeHMfl naAaeT, m 6hok 5 Komponfl cocronHWfl 
BHeiuHeii cpeAW nepexoAwr b cocroflHiie, pa3pe— 
tuajomee paCory ct)opMHpoBaTejifl 6 wvinyjibcoa 

CepHA MMnynbCOB Bbi6paHH0vi xapaKrepucrnKH 
nocrynaeT c cJ)opMnpoBaTe/in 6 MMnynbCOB Ha 
3neKTpOAbi 4. npw stom <t>opMnpoBaTenb 6 wMnyribcoa 
oSecnennaaeT a"« k3>kaom cepuM MMnynbcos Tai^to 
KOMMyrauMK) aneiopoAOB 4, npw kotopom ocytuecrre- 
nfleTCfl, Hanp^tMep, o a h obpcm gh ho o6pa30BaHwe nap 
H3 pa3HononflpHbtx 3neiapoAOB 4 K3K b npeA&iax 
KawAOM rpynnu, Tan m us sneicrpoAOB o6enx rpyna 
TaKoe o6pa30BaHwe 3/ieKTpocTvtMynMpyKDuuiix nap W3 
^paSRonoriflpHbix aneiopOAOB 4, HanpasneHMH Han- 
pn>KeHHoaefi sneiapunecKHx nonew Koropbix b33mmho 
oproroHanbHu, oBecnesMBaeT oAHOBpeMeHHoe wnn 
nooHegeAHoe B036y>KA e HMe kbk npoAonbHbix, jaK w 
K^roBbix cnoeB MbiiueHHOM tkshm He3aBncnM0 ot * 
opueHTauMM Kancynu b hjoSom OTAene >KenyAOHHO- 
KMLueMHoro TpaKra. mo cyiuecTBeHHb noBWtuaer 
3cJ>4)eKTviBH0CTb 3neKTpocTviMynfluwi 3neKipMHecKoe 

B03AeftCTBMe Ha MblUJeMHyK) TK3Hb aw3biBaeT noyiB- 
neHMe otbgthom peaKuuw b bhas ycTO^MMBOw BoriHbi 
nepHcra/ibTWKM, KOTopafi npoABuraei 3neKTpocrnMy- 
nflipp w coAep>KMMoe KKtueMHono TpaKra b AncranbHbie 
ero OTAenw, Ha KOTOpue noAaeTcn osepeAHaa cepHfl ^ 
. nMnynbcoB, m npoqecc nOBTopneTCH ao BbixoAa Kan- 
cyjibi ecreoBeHHbiM nyreM. 
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Translation of an extract from RU 2075980 



Once capsule 1 has entered the gastrointestinal tract,... environment condition 
control block 5 changes its state to bring into operation pulse former 6. 

Pulse former 6 supplies a series of pulses having preselected characteristics to 
electrodes 4. In so doing, pulse former 6 commutates electrodes 4 during each pulse 
series in such a way as to provide, e.g., simultaneous formation of pairs of electrodes 4 
having opposite polarities both from electrodes within each of the two electrode groups 
(respectively located on cups 9) and from electrodes of different groups. 

Such formation of electrostimulating pairs of electrodes 4 of opposite polarities 
creating electric fields the directions of which are mutually orthogonal, provides 
simultaneous or alternate excitation of both longitudinal and circumferential layers of 
muscle tissue irrespective of the orientation of the capsule in any part of the 
gastrointestinal tract, whereby a substantial increase in the effectiveness of 
electrostimulation is achieved. The electric 'action 'upon the muscle tissue induces a 
response in the form, of a stable peristaltic wave which moves the electostimulator and 
the contents of the intestinal tract to its distal portions to which the next pulse series is 
applied, with the process being repeated until the capsule leaves the body. 
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